The sandhopper Talitrus saltator is known to use sun and moon compasses to return to the band of wet sand on a beach. The two compass systems are based on separate chronometric mechanisms that compensate for the azimuthal movement of the two astronomical cues. The aim of our research was to test whether the sandhopper's time-compensating mechanism for lunar compass orientation continues to work during the new moon phase (i.e. when the moon is not visible). Our tests were carried out in a confined environment under the natural sky and in the laboratory under artificial light, in both the full and new moon phases. Sandhoppers released in sea water headed towards the expected land direction of their home beach using the natural or artificial moon as a compass cue independently of the moon's natural phase, including the new moon phase. The sandhoppers' chronometric mechanism that compensates for the moon's azimuthal motion thus works continuously, even during the phase when the actual moon is never visible. This could be based on spatiotemporal interpolation between visible moon positions.
The study of biological rhythms and the study of orientation mechanisms are two classic fields of research in animal behaviour, even though their mutual relationship has rarely been considered (Ugolini 2003) . In fact, although synodic monthly and fortnightly rhythms are well known (Palmer 1995) , none has been shown to be related to chronometric aspects of compass orientation.
The sandhopper Talitrus saltator, like other species of sandhoppers and beach flies, has been a good biological model for studies on compass mechanisms since the early 1950s (Pardi & Papi 1952) . Despite its lack of a circatidal activity rhythm (Williams 1979) , T. saltator is among the few arthropods in which a moon compass has been demonstrated: sandhoppers use the moon and sun as compass cues to steer the correct and shortest route along the seae land axis of their home beach (Papi & Pardi 1953; Pardi & Ercolini 1986; Ugolini et al. 1999a Ugolini et al. , 2002a Ugolini et al. , 2003 Ugolini 2003) .
During the day, sandhoppers remain under the wet sand in temporary refuges that protect them from predators and dehydration. However, natural (e.g. changes in the sea, periodic foraging migrations) or artificial disturbances (e.g. human trampling) might force the sandhoppers to leave their refuges under the sand, exposing them to the risk of death. The ability of T. saltator to use astronomical cues to return to the band of wet sand of the beach following the shortest path, i.e. the seaeland axis, has been studied frequently since the pioneering paper of Pardi & Papi (1952) . This ability (i.e. zonal recovery) is shared by many arthropods of different taxa living in the same or similar habitats (ecotonal environments, see Campan 1997) . This zonal recovery is mainly based on the ability to compensate chronometrically for the azimuthal variation of the sun and moon to maintain (theoretically constant) the seaeland direction of orientation throughout the day and night (reviewed in Pardi & Ercolini 1986; Ugolini et al. 2002a; Ugolini 2003) .
The moon compass coexists with a sun compass, but the two chronometric mechanisms are independent of each other (Ugolini et al. 1999b) . The use of the moon as an orienting factor, the existence of a moon compass and of separate chronometric mechanisms for sun and moon compensation, and the use of an artificial light source to
